SEQUENCE LISTING 

<110> Famodu, Layo 0. 
Orozco, Buddy 
Rafalski, Antoni 

<120> Plant Aminoacyl-tRNA Synthetase 



<130> BB-1191 

<140> 
<141> 

<150> 60/092,866 

<L51> July 15, 1998 



<160> 29 

<170> Microsoft Office 97 

<210> 1 
<211> 1948 
<212> DNA 
<213> Zea mays 

<400> 1 

cgcacgatag ccgccgccgt cgaccagagc actcccccgt cgtcgccacg atgtcgtctg 60 

agcctccacc cgcctcctct gccgccgccg gagaggaact cgctgctgac ctttccgccg 120 

ctaccctcag caagaagcag cagaagaagg acgcgaggaa ggcggagaag ' gcagagcagc 180 

gccagcgtca gcagcagcag cagcagcagc cggcggacgc cgaggacccg ttcgcggcca 24 0 

actacggcga ggtccccgtc gaggagatcc agtcaaaggc catctccggc cgctcgtggt 300 

cccatgtcgg cgacctcgac gactccgctg cgggccgctc cgtgcttatc cgcggagccg 360 

cgcaggccat ccgtccggtc agcaagaaga tggctttcgt cgtgctgcgc cagagtatga 420 

gcaccgtgca gtgcgtgctc gtcgccagcg ccgacgccgg cgtcagcacg cagatggtgc 480 

gcttcgccac cgccctcagc aaggagtcca tcgtcgacgt tgagggcgtc gtctccctcc 540 

caaaggagcc cctcaaggcc accacacagc aggttgagat ccaagtgagg aagatctatt 600 

gcatcaatag ggctattccg acccttccaa ttaaccttga agatgcggct cggagtgagg 660 

cagattttga gaaggctgaa ttggctggag aaaagcttgt tcgcgttggc caagataccc 720 

gcttgaacta cagagctatt gatctacgaa caccctcgaa tcaagccata ttccggatcc 780 

agtgtcaagt tgaaaacaaa tttagagatt ttttgttgtc gaagaacttt gtcgggatcc 840 

acaccccaaa attgatttct ggatctagtg aagggggtgc ggctgtattc aagcttctgt 900 

acaatggtca acctgcttgt ttggcacaat cccctcagtt atacaagcaa atggctatct 960 

ctggtggttt tgagcgagta tttgaggtcg gccctgtgtt tagagcagaa aattcaaaca 1020 

cacacaggca tctatgtgag ttcgttggtc ttgatgctga aatggagatt aaggagcatt 1080 

attttgaggt ctgtgacatt atagatggct tattcgtatc aatatttaaa cacttgtctg 1140 

aaaactgcaa gaaagaactc gaatcaataa acaggcagta tccatttgaa cctctgaagt 1200 

atctagacaa aacctttaag ctcacttatg aagaaggaat tcaaatgttg aaggaagccg 1260 

gaacagaaat cgagcctatg ggtgacctca ataccgaagc tgagaaaaaa cttggtcggc 1320 

ttgtcaggga aaagtatgac acagattttt tcatcctgta tcggtatcct ttggctgtac 1380 

gtccgttcta ■ caccatgcct tgttatgaca acccagcgta caccaattct tttgatgtct 1440 

tcattcgagg cgaggagata atatctggag cacaaaggat acacactcct gagctgctgg 1500 

ccaagcgcgc gacagagtgt ggaatcgacg tgagcactat ctcggcctac attgaatcct 1560 

tcagctatgg cgtgccgcca cacggcggtt tcggggtggg tttggagagg gtggtgatgc 1620 

tgttctgtgc cctgaacaac atcaggaaga cctccctgtt cccgcgcgac ccgcagaggc 1680 

tcgtgccgta agtttctgat tccaagcctg agtcttcgag tggtctacgg agcagatccg 1740 

atgttgttac catcagagtt gacttgcaat cttagctcct gaacctggcg gttaccgtgg 1800 

atcagagttc ctgttgaatt tcacaaaagc ctacttgttc ctaatagatt gctgcaacca 18 60 

acaatattac gaccctttcg ggcttttctt cccgcctcac gtgttattct ggtctatact 1920 

tgtttttaag tgcaagtatt gctcagtt 1948 



1 



i 



<210> 2 

<211> 546 

<212> PRT 

<213> Zea mays 



<400> 2 

Met Ser Ser Glu Pro Pro Pro Ala Ser Ser Ala Ala Ala Gly Glu Glu 

1 5 10 " 15 

Leu Ala Ala Asp Leu Ser Ala Ala Thr Leu Ser Lys Lys Gin Gin Lys 

20 25 30 



Lys Asp Ala Arg Lys Ala Glu Lys 
35 40 

Gin Gin Gin Gin Gin Pro Ala Asp 
50 55 

Tyr Gly Glu Val Pro Val Glu Glu 
65 70 

Arg Ser Trp Ser His Val. Gly Asp 
8 5 

Ser Val Leu lie Arg Gly Ala Ala 
100 

Lys Met Ala Phe Val Val Leu Arg 
115 120 



Ala Glu Gin Arg Gin Arg Gin Gin 
4 5. 

Ala Glu Asp Pro Phe Ala Ala Asn 
60 

He Gin Ser Lys Ala He Ser Gly 
75 80 

Leu Asp Asp Ser Ala Ala Gly Arg 
90 95 

Gin Ala He Arg Pro Val Ser Lys 
105 110 

Gin Ser Met Ser Thr Val Gin Cys 
125 



Val Leu Val Ala Ser Ala Asp Ala Gly Val Ser Thr Gin Met Val Arg 
130 135 140 

Phe Ala Thr Ala Leu Ser Lys Glu Ser He Val Asp Val Glu Gly Val 

145 150 155 160 

Val Ser Leu Pro Lys Glu Pro Leu Lys Ala Thr Thr Gin Gin Val Glu 

165 170 175 



He Gin Val Arg Lys 
180 

Pro He Asn Leu Glu 
195 

Ala Glu Leu Ala Gly 
210 

Leu Asn Tyr Arg Ala 
225 

Phe Arg He Gin Cys 
245 

Ser Lys Asn Phe Val 
260 

Ser Glu Gly Gly Ala 
275 



He Tyr Cys lie Asn Arg 
185 

Asp Ala Ala Arg Ser Glu 
200 

Glu Lys Leu Val Arg Val 
215 

lie Asp Leu Arg Thr Pro 
230 235 

Gin Val Glu Asn Lys Phe 
250 

Gly lie His Thr Pro Lys 
265 

Ala Val Phe Lys Leu Leu 
280 



Ala He Pro Thr Leu 
190 

Ala Asp Phe Glu Lys 
205 

Gly Gin Asp Thr Arg 
220 

Ser Asn Gin Ala He 
240 

c 

Arg Asp Phe Leu Leu 
255 

Leu He Ser Gly Ser 
270 

Tyr Asn Gly Gin Pro 
285 



2 



{ 



I 



Ala Cys Leu Ala 
290 

Gly Gly Phe Glu 
305 

Asn Ser Asn Thr 



Glu Met Glu lie 
340 

Gly Leu Phe Val 
355 

Glu Leu Glu Ser 

370 



Gin Ser Pro Gin 
295 

Arg Val Phe Glu 
310 

His Arg His Leu 
325 

Lys Glu His Tyr 



Ser lie Phe Lys 
360 

lie Asn Arg Gin 
375 



Leu Tyr Lys Gin 
300 

Val Gly Pro Val 
315 

Cys Glu Phe. Val 
330 

Phe Glu Val Cys 
345 

His Leu Ser Glu 



Tyr Pro Phe Glu 
380 



Met Ala lie Ser 



Phe Arg Ala Glu 
320 

Gly Leu Asp Ala 
335 

Asp lie lie Asp 
350 



Asn Cys Lys Lys 

3 65 • 

Pro Leu Lys Tyr 



Leu Asp Lys Thr Phe Lys Leu Thr Tyr Glu Glu Gly lie Gin Met Leu 
385 390 395 400 

; 

Lys Glu Ala Gly Thr Glu lie Glu Pro Met Gly Asp Leu Asn Thr Glu 
405 410 415 



Ala Glu Lys Lys Leu Gly Arg Leu Val Arg Glu Lys Tyr Asp Thr Asp 
420 425 430 

Phe Phe lie Leu Tyr Arg Tyr Pro Leu Ala Val Arg Pro Phe Tyr Thr 
4 35 440 4 45 

Met Pro Cys Tyr Asp Asn Pro Ala Tyr Thr Asn Ser Phe Asp Val Phe 
450 455 460 

lie Arg Gly Glu Glu lie lie Ser Gly Ala Gin Arg lie His Thr Pro 
465 470 475 480 

Glu Leu Leu Ala Lys Arg Ala Thr Glu Cys Gly lie Asp Val Ser Thr 
485 490 " 495 

lie Ser Ala Tyr lie Glu Ser Phe Ser Tyr Gly Val Pro Pro His Gly 
500 505 ^ 510 

Gly Phe Gly Val Gly Leu Glu Arg Val Val Met Leu Phe Cys Ala Leu 
515 520 525 

Asn Asn lie Arg Lys Thr Ser Leu Phe Pro Arg Asp Pro Gin Arg Leu 
530 535 540 

Val Pro 
545 

<210> 3 

<211> 730 

<212> DNA 

<213> Oryza sativa 

<400> 3 

gcacgagctt acacggcacg agcttacagg aattcaaatg ctgaaggaag ctggaacaga 60 

aatcgaaccc atgggtgacc tcaacactga agctgagaaa aaactaggcc ggcttgttaa 120 

ggagaagtat ggaacagaat ttttcatcct ctatcggtat cctttggctg tgcgtccctt 180 
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I 



ctacaccatg 
aggagaggaa 
tgcaacagag 
tggtgcacct 
cgccctaaac 
ataatttgct 
tcggctggtt 
gctgctcctt 
tggcgttgtg 
aaaaaaaaaa 



ccttgttatg 
ataatatctg 
tgtggaattg 
cctcatggtg 
aacatcagga 
ttttttccca 
tttttacctg 
tccacaacat 
atttcgttga 



acaacccagc 
gagcacaaag 
atgcgagtac 
gttttggtgt 
agacatcact 
agagcaaggt 
gacattattt 
ttggaatagt 
tgatcccgct 



ttacagtaac 
aatacattta 
tatttcatca 
cggcctggag 
tttccctcgc 
ttggactcag 
tcgtatttat 
tgccgataca 
attcgtaaca 



tcttttgatg 
ccagagctat 
tatatcgaat 
agggtgg'taa 
gatccacaaa 
tacggactgg 
taatgtgctg 
tttggaatag 
aaaaaaaaaa 



tctttattcg 
tgacgaaacg 
cgttcagcta 
tgctgttctg 
ggctggtgcc 
gcagttttcc 
tactgcaaaa 
ggctcaacgt 
aaaaaaaaaa 



240 
300 
360 
420 
480 
540 
600 
660 
720 
730 



<210> 4 

<211> 148 

<212> PRT 

<213> Oryza sativa 

<400> 4 

Met Leu Lys Glu Ala Gly Thr Glu lie Glu Pro Met Gly Asp Leu Asn 
.1 5 10 15 

Thr Glu Ala Glu Lys Lys Leu Gly Arg Leu Val Lys Glu Lys Tyr Gly 
20 25 30 

Thr Glu Phe Phe lie Leu Tyr Arg Tyr Pro Leu Ala Val Arg Pro Phe 
35 40 • 45 

Tyr Thr Met Pro Cys Tyr Asp Asn Pro Ala Tyr Ser Asn Ser Phe Asp 
50 55 60 

Val Phe lie Arg Gly Glu Glu lie lie Ser Gly Ala Gin Arg lie His 
65 70 75 80 

Leu Pro Glu Leu Leu Thr Lys Arg Ala Thr Glu Cys Gly lie Asp Ala 
85 90 " 95 

Ser Thr lie Ser Ser Tyr lie Glu Ser Phe Ser Tyr Gly Ala Pro Pro 
100 105 110 

His Gly Gly Phe Gly Val Gly Leu Glu Arg Val Val Met Leu Phe Cys 
115 120 125 

Ala Leu Asn Asn lie Arg Lys Thr Ser Leu Phe Pro Arg Asp Pro Gin 
130 135 140 

Arg Leu Val Pro 
145 



<210> 5 

<211> 1109 

<212> DNA. 

<213> Glycine max 



<400> 5 

gcacgaggtc 

tacggtgagc 

tgtcgaaggc 

aattcaagtg 

tgaggatgct 

tgttcgtgtt 

taatcaaggg 



atcagagaga 
ccgcagatgg 
gttgtttcga 
aggaagttgt 
gctcgaagtg 
aatcaggata 
attttccgca 



atggcttcac 
tgaagttcgc 
tcccctccgc 
attgtgtcag 
aagttgaaat 
cacgtctgaa 
ttcagtctca 



cgttcaatgc 
cgctgcactc 
tcccatcaaa 
tagggctgta 
cgagacggct 
ctttagggtg 
agttggaaat 

4 



ttggtgcagg 
agccgcgagt 
ggcgccacac 
cctactctgc 
cttcaggctg 
cttgatgtgc 
gcgtttagac 



cgcaggccga 
ccatcgtcga 
aacaggtgga 
ctattaatct 
gtgagcaact 
gaacgccagc 
aattcttatt 



60 
120 
180 
240 
300 
360 
420 



atctgaaggt ttttgtgaaa tccacactcc aaagttgata gctggatcta gtgagggagg 480 

agctgctgtt tttagactgg actacaaagg tcaacctgca tgcctggccc agtcacctca 540 

gcttcacaag caaatgtcta tttgtggaga ttttggccgt gtttttgaga ttggtcctgt 600 

gtttagagca gaagattcct acactcacag gcatctgtgt gagtttacag gtcttgatgt 660 

tgaaatggag attaagaagc attactttga ggttatggat atagtcgata gattgtttgt 720 

cgcaatgttt gacagtttga accagaattg taagaaggat ctggaagctg tcgggtctca 780 

gtatccattt gaacctttga agtatctgcg gacgacacta cggcttacat atgaagaagg 840 

gattcagatg ctcaaggatg ttggagtaga aattgaacct tatggtgact tgaatactga 900 

agcggaaagg aaattgggtc agctagtctc agagaaatat ggcacagagt tctatatcct 960 

'tcaccggtac cctttggctg taaggccatt ctatacaatg ccttgctacg acaatcctgc 1020 

atacagcaac tcgtttgatg tctttattcg aggtgaggag ataatttcag gagptcagcg 1080 

tgttcatgtg ccagaatttt tggaacaag - 1109 

<210> 6 

<211> 369 

<212> PRT 

<2 13> Glycine max 

<400> 6 

His Glu Val lie Arg Glu Asn Gly Phe Thr Val Gin Cys Leu Val Gin 
15 10 15 

Ala Gin Ala Asp Thr Val Ser Pro Gin Met Val Lys Phe Ala Ala Ala 
20 25 30 

Leu Ser Arg Glu Ser lie Val Asp Val Glu Gly Val Val Ser lie Pro 
35 40 45 

Ser Ala Pro lie Lys Gly Ala Thr Gin Gin Val Glu lie Gin Val Arg 
50 55 60 

Lys Leu Tyr Cys Val Ser Arg Ala Val Pro Thr Leu Pro lie Asn Leu 
65 70 75 80 

Glu Asp Ala Ala Arg Ser Glu Val Glu lie Glu Thr Ala Leu Gin Ala 
85 90 95 

Gly Glu Gin Leu Val Arg Val Asn Gin Asp Thr Arg Leu Asn Phe Arg 
100 105 ~ 110 

Val Leu Asp Val Arg Thr Pro Ala Asn Gin Gly lie Phe Arg lie Gin 
115 120 ' 125 

Ser Gin Val Gly Asn. Ala Phe Arg Gin Phe Leu Leu Ser Glu Gly Phe 
130 - 135 140 

Cys Glu lie His Thr Pro Lys Leu lie Ala Gly Ser Ser Glu Gly Gly 
145 150 155 " 160 

Ala Ala Val Phe Arg Leu Asp Tyr Lys Gly Gin Pro Ala Cys Leu Ala 
165 : " 170 " 175 

Gin Ser Pro Gin Leu His Lys Gin Met Ser lie Cys Gly Asp Phe Gly 
180 185 190 

Arg Val Phe Glu lie Gly Pro Val Phe Arg" Ala Glu Asp Ser Tyr Thr 
195 200 ' 205 

His Arg His Leu Cys Glu Phe Thr Gly Leu Asp Val Glu Met Glu lie 
' 210 215 220 



5 



Lys Lys His Tyr 
225 

Ala Met Phe Asp 



Val Gly Ser Gin 
260 

Leu Arg Leu Thr 

275 

Val Glu lie Glu 
290 

Leu Gly Gin Leu 

305 

His Arg Tyr Pro 



Asp Asn Pro Ala 
340 

Glu lie lie Ser 
355 

Gin 



Phe Glu Val Met 
230 

Ser Leu Asn Gin 
245 

Tyr Pro Phe Glu 



Tyr Glu Glu Gly 
280 

Pro Tyr Gly Asp 
295 

Val Ser Glu Lys 
310 

Leu Ala Val Arg 
325 

Tyr Ser Asn Ser 



Gly Ala Gin Arg 
360 



Asp lie Val Asp 
235 

Asn Cys Lys Lys 
250 

Pro Leu Lys Tyr 
2 65 

lie Gin Met Leu 



Leu Asn Thr Glu 
300 

T^r Gly Thr Glu 
315 

Pro Phe Tyr Thr 
330 

Phe Asp Val Phe 
345 

Val His Val Pro 



Arg Leu Phe Val 
240 

Asp Leu Glu Ala 
255 

Leu Arg Thr Thr 
270 

Lys Asp Val Gly 
285 

Ala Glu Arg Lys 



Phe Tyr lie Leu 
320 

Met. Pro Cys Tyr 
335 

lie Arg Gly Glu 
350 

Glu Phe Leu Glu 
365 



<210> 7 
<211> 836 
<212> DNA 

<213> Triticum aestivum 
<4 00> ' 7 

tacacatgca gactttcagt gagtttttgt tctcggactt gggatccaca gtccaaagtt 60 

gattggtgga tcaagtgaac ttggtgcatc tccattcaag ctggcgtaca attaccaacc 120 

tgcttattta gcgcagtctc tacaatcata caagcaaatg agcatctgtg gtggctttgg 180 

gcgcgtgttt gaggctggtc cggtatttag atcagaaaaa tcaaacactc acaggcatct 240 

atgtgagttt attgggttgg atgcagaaat ggagattaag gagcactact ttgaggtttg 300 

tgatatcata gattgctaat tgtagcaata ttcaaacacc caaatgaaaa ttgtcagaag 360 

gaactcgaga caataaatag gcagtatcca tttgaacctc tgaagtacct agagaaaacg 420 

ttgaagctaa cgtacgagga agggattaaa atgctcaagg tttcattctg gaatcctcta 480 

ggcagggtgc ttgcaatccc ctacatctcg gctgcaaca'a aaaagaccca acgaggctgt 54 0 

tgtttcaagc tcagaccctc ttcattgcac gcggtgctag aaggagaact gggttgtggt 600 

gctgttgctg gtcgttttcc tttttacttt tgcactttgg ccgtcataaa cgatacatgc 660 

ttgctccctg gatggatctc tttctctccc tggatctttt aaacaggtgt tgtgattaaa 720 

attgtgataa atcagtgttc atcactaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 780 

aatctcgagg gggggcccgg tactgttcac cgcgtggcgc cgggctagag actagt 836 

<210> 8 

<211> 98 

<212> PRT 

<213> Triticum aestivum 

<400> 8 

Val Phe Val Leu Gly Leu Gly lie His Ser Pro Lys Leu lie Gly Gly 
1 5 ' 10 *15 
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Ser Ser Glu Leu Gly Ala Ser Pro 
20 

Pro Ala Tyr Leu Ala Gin Ser Leu 

35 40 

Cys Gly Gly Phe Gly Arg Val Phe 
50 55 

•Glu Lys Ser Asn Thr His Arg His 
65 70 

Ala Glu Met Glu lie Lys Glu His 
85 

Asp Cys 



Phe Lys Leu Ala Tyr Asn Tyr Gin 
25 30 

Gin Ser Tyr Lys Gin Met Ser lie 
45 

Glu Ala Gly Pro Val Phe Arg Ser 
60 

Leu Cys Glu Phe lie Gly Leu Asp 
75 80 

Tyr Phe Glu Val Cys Asp lie lie 
90 95 



<210> 9 

<211> 2085 

<212> DNA 

<213> Zea mays 



<4 00> 9 

ggaaaccgtg 

actcacttcc 

gccgccgccg 

tgcgaccacc 

ccagtcgccg 

taactccttt 

gtacgtctgt 

cgcctt cgac 

taatttcacg 

aacaagcttg 

cttgcctcct 

aacacagata 

tgaaagtttt 

tgcacgggtt 

tgcaaaggag 

tattgaatgc 

ggggaaagat 

tcctgatagc 

aatggcaaaa 

aatggcttta 

tcaagcgctt 

tgaggaagtg 

gcaaaatctg 

aaccacagat 

gaatgatttg 

gaagaagcag 

agaagattat 

acttggtctg 

attaaagcga 

cgcaaggaag 

aggcatcgcc 

gtctgaagag 

tttgcctgag 

gtattctaca 

tataacaagc 



tttcgacggg 
acctgaactt 
caaatcccct 
atggccgagg 
ccgtccgcaa 
acgaagaggg 
ggcgtcactc 
gtcctctaca 
gatattgatg 
agtagccagt 
acctgcgagc 
atggagaatg 
cctgaatatc 
gcttttgata 
ggtgaacctt 
agcgcaatga 
ttgatttttc 
gaggtcaaat 
tcagataata 
agatttttct 
gagattgcat 
ttagctacat 
attggtaagc 
gttctggacc 
aagaaactgc 
caacagcaga 
attcaagctc 
atgccatctt 
gcagggctga 
aataagcagt 
ctgatggacg 
tcatgattag 
ggcagttatc 
gggtaggggt 
aatgaacccc 



ccgcagtggg 
tgccctgcct 
tccgcgtctg 
aggtccaggc 
cca'tagcgga 
aggagccatt 
cctacgactt 
ggtaccttaa 
acaagattat 
ttatcaatga 
cacgggtaac 
gcaaagccta 
tcagtttatc 
caagaaagcg 
tttgggatag 
gtgctcacta 
ctcatcatga 
gctggatgca 
actttttcac 
tgatgcgcac 
ctgatcgtgt 
atcgtgaaga 
acc.attcaga 
gttgcttcat 
agcaaaaaat 
agcagcagca 
tgattgcact 
catctttggc 
ctgaagaaca 
ttgagatatc 
aaccttctgg 
ctcactgact 
gcattttgaa' 
tccaggttga 
atatatatac 



cagtggcttg 
tctctcgacg 
tctggcctct 
tccactttcc 
ggcgacggcg 
ccagccccgg 
tagccacatc 
attcttgggg 
taagcgtgcc 
atttcttctt 
agaacacatt 
tgctattgaa 
tggaagaaaa 
taatcctgca 
cccttggggc 
tttaggacat 
gaatgagctt 
caatggcttt 
gattagagat 
acattataga 
ctactacatt 
gggtacctct 
attcttgaaa 
ggagctgctg 
agaacagcaa 
acagaagcaa 
ggaaacagaa 
agaggtactg 
attgcaagag 
tgatggaatc 
tacagtatgg 
caacaagtga 
gactaacaaa 
ctcaccagtt 
ttgacagttg 



gcccatcgaa 
actcccctgt 
ggggcttcta 
gccaccatgg 
ccgccgcagc 
gtagagggga 
ggccacgcgc 
tatgaagttg 
aatgaacgcg 
gacatgactg 
gagcatatta 
ggagatgttt 
tttgatcaaa 
gacttcgcac 
cgtggaagac 
gtattcgata 
gcacaaagcc 
gttaacaagg 
atcattgctc 
tcagatgtta 
tatcagactc 
ctcccagtgc 
catatgtcga 
aaggccataa 
aagaagaaac 
cagcaattgc 
cttaaaaaca 
aagcaattga 
cagattgagc 
aggaaaaacc 
agaccatgcg 
tggcggtgta 
aatcgccatc 
aaaacatgca 
actcc 



cccacttgcc 
ccccgccgcc 
ggttagcgcg 
cgaaggaggc 
tcttattatt 
aggtagggat 
gtgcctacgt 
aatatgtccg 
gtgaaacagt 
agctccagtg 
taaagttgat 
acttttcagt 
atcaggcagg 
tctggaaagc 
caggttggca 
ttcatggtgg 
gcgcagctta 
atgataaaaa 
tttaccatcc 
accattctga 
tatatgactg 
cgtctgagga 
atgatcttaa 
acagcagt ct 
agcaacagca 
aaaaacagcc 
aattgtctat 
aggacaaatc 
agagaaatgt 
ttgctaccaa 
aaccagagcg 
aaatgagatt 
tctggatgtg 
tttctggttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
.720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2085 



<210> 10 

<211> 599 

<212> PRT 

<213> Zea mays ' 

<400> 10 

Thr Leu Pre Cys Leu Leu Ser Thr Thr Pro .Leu Ser Pro Pro Pro Pro 
1 . _ 5 10 15 

Pro Pro Gin- lie Pro Phe Arg Val Cys Leu Ala Ser Gly Ala Ser Arg 
20 25 " 30 

Leu Ala Arg Ala Thr Thr Met Ala Glu Glu Val Gin Ala Pro Leu Ser 
35 40 45 

Ala Thr Met Ala Lys Glu Ala Gin Ser Pro Pro Ser Ala Thr lie Ala 
50 55 60 

Glu Ala Thr Ala Pro Pro Gin Leu Leu Leu Phe Asn Ser Phe Thr Lys 
65 70 75 80 

Arg Glu Glu Pro Phe Gin Pro Arg Val Glu Gly Lys Val Gly Met Tyr 
85 90 " 95 

Val Cys Gly Val Thr Pro Tyr Asp Phe Ser His lie Gly His Ala Arg 
100 105 110 

Ala Tyr Val Ala Phe Asp Val Leu Tyr Arg Tyr Leu Lys Phe Leu Gly 
115 120 125 

Tyr Glu Val Glu Tyr Val Arg Asn Phe Thr Asp lie Asp Asp Lys lie 
130 135 140 

He Lys Arg Ala Asn Glu Arg Gly Glu Thr Val Thr Ser Leu Ser Ser 
145 150 ~ ^ 155 160 

Gin Phe He Asn Glu Phe Leu Leu Asp Met Thr Glu Leu Gin Cys Leu 
165 170 175 

Pro Pro Thr Cys Glu Pro' Arg Val Thr Glu His lie Glu His Tie He 
180 185 190 

Lys Leu He Thr Gin He Met Glu Asn Gly Lys Ala Tyr Ala He Glu 
195 200 205 

Gly Asp Val Tyr Phe Ser Val Glu Ser Phe Pro Glu Tyr Leu Ser Leu 
210 215 220 

Ser Gly Arg Lys Phe Asp Gin Asn Gin Ala Gly Ala Arg Val Ala Phe 
225 230 235 240 

Asp Thr Arg Lys Arg Asn Pro Ala Asp Phe Ala Leu Trp Lys Ala Ala 
245 • 250 255 

Lys Glu Gly Glu Pro Phe Trp Asp Ser Pro Trp Gly Arg Gly Arg Pro 
260 265 270 

Gly Trp His He Glu Cys Ser Ala Met Ser Ala His Tyr Leu Gly His 
275 280 285 
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Val Phe Asp lie His Gly Gly Gly Lys Asp Leu lie Phe Pro His His 
290 295 300 

Glu Asn Glu Leu Ala Gin Ser Arg Ala Ala Tyr Pro Asp Ser Glu Val 
305 310 315 320 

Lys Cys Trp Met His Asn Gly Phe Val Asn Lys Asp Asp Lys Lys Met 
325 330 ' 335 

Ala Lys Ser Asp Asn Asn Phe Phe Thr lie Arg Asp lie lie Ala Leu 
340 345 350 

Tyr His Pro Met Ala Leu Arg Phe Phe Leu Met Arg Thr His Tyr Arg 
355 360 ~ 365 

Ser Asp Val Asn His Ser Asp Gin Ala Leu Glu lie Ala Ser Asp Arg 
370 375 380 

Val Tyr Tyr lie Tyr Gin Thr Leu Tyr Asp Cys Glu Glu Val Leu Ala 
385 390 395 400 

Thr Tyr Arg Glu Glu Gly Thr Ser Leu Pro Val Pro Ser Glu Glu Gin 
405 410 415 

Asn Leu lie Gly Lys His His Ser Glu Phe Leu Lys His Met Ser Asn 
420 425 " 430 

Asp Leu Lys Thr Thr Asp Val Leu Asp Arg Cys Phe Met Glu Leu Leu 
435 440 445 

Lys Ala lie Asn Ser Ser Leu Asn Asp Leu Lys Lys Leu Gin Gin Lys 
4 50 4 55 4 60 

lie Glu Gin Gin Lys Lys Lys Gin Gin Gin Gin Lys Lys Gin Gin Gin 
465 470 475 480 

Gin Lys Gin Gin Gin Gin Lys Gin Gin Gin Leu Gin Lys Gin Pro Glu 
485 490 495 

Asp Tyr lie Gin Ala Leu lie Ala Leu Glu Thr Glu Leu Lys Asn Lys 
500 505 510 

Leu Ser lie Leu Gly Leu Met Pro Ser Ser Ser Leu Ala Glu Val Leu 
515 520 525 

Lys Gin Leu Lys Asp Lys Ser Leu Lys Arg Ala Gly Leu Thr Glu Glu 
530 535 540 

Gin Leu Gin Glu Gin lie Glu Gin Arg Asn Val Ala Arg Lys Asn Lys 
545 550 555 560 

Gin Phe Glu lie Ser Asp Gly lie Arg Lys Asn Leu Ala Thr Lys Gly 
565 570 ' 575 

lie Ala Leu Met Asp Glu Pro Ser Gly Thr Val Trp Arg Pro Cys Glu 
580 585 590 



Pro Glu Arg Ser Glu Glu Ser 
595 
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<210> 11 

<211> 1957 

<212> DNA 

<213> Oryza sativa 



<400> 11 

cgccagttct 

cgatggcgga 

agaaggagct 

cgccctacga 

acaggtatct 

atgacaagat 

ggtttattaa 

agccacgtgt 

atgggaaagc 

atctcagttt 

atacaagaaa 

ctttctggga 

tgagtgctca 

ttcctcatca 

aatgttggat 

aaaatttctt 

tcctgatgcg 

catctgatcg 

aatatcgtgg 

agcaccattc 

atggctttac 

aacagaagct 

agcagcaggc 

aaattaaaaa 

tgaagcaact 

agcaaattga 

t caggaaaca 

ggagaccatg 

gtgatggtac 

cagatcaaca 

tgcgtttctc 

gttggatgtt 

caaaaaaaaa 



agggttagct 

gagcgcgaag 

cttcgagccg 

cttcagccac. 

taaattcttg 

tatcaaacga 

tgaattcctt 

gacggatcac 

ctatgctatg 

atctggaagg 

gcggaaccct 

tagcccatgg 

ttatttagga 

tgagaatgag 

gcacaatggg 

cacaatccga 

cacacattac 

tgtctactac 

agagaatatc 

agaattcttg 

tgacttgctg 

agagcagcaa 

acagaaacaa 

taaaatatct 

taaggataaa 

gcagagaact 

gctaggcagc 

cgagccagag 

aaactggaaa 

tttttttttg 

gtggtgtaag 

atgctttgga 

aaaaaaaaaa 



cgtcggcgtc 
ccgacgccgc 
cttgtggagg 
atcggccacg 
gggtacgagg 
gcaaatgaag 
ctcgatatgg 
attgaacata 
gaaggagatg 
aagttagatc 
gcagact-ttg 
ggccgtggta 
catgtgtttg 
cttgctcaga 
tttgttaaca 
gatattattg 
agaggagatg 
atatatcaga 
tctgtcccgg 
gaatctatgg 
aaggcaatta 
aagaagaaac 
ccagaagaat 
atccttggtc 
gctttgaaga 
gctgcaagga 
aaaggcatag 
tctgaatagt 
atttaaccaa 
taattttgta 
aagcaaaacc 
tttgaatatt 
aaaaaaaaaa 



cagccctctc 
agctggagct 
ggaaggtccg 
cccgcgccta 
tcgaatatgt 
ctggtgaaac 
ctcagctcca 
ttatagagtt 
tttacttttc 
ataatcttgc 
cgctgtggaa 
gaccaggatg 
atatccatgg 
gccgggcagc 
aggatgatca 
atctgtacca 
tgaatcactc 
ctttatatga 
tccctgttga 
cggatgatct 
acagcaattt 
aacaacagca 
atattcaagc 
tgatgccacc 
gagcagggtt 
aaaacaagca 
ccctcatgga 
cacatgattg 
gcacatctgc 
ggggtttaag 
ccatatactg 
gaagtcaaat 
aaaaaaa 



actctccccc 
cttcaactc.g 
catgtatgtg 
cgtcgccttc 
gcgcaacttc 
tgtaactagc 
gtgcttaccc 
gataaccaag 
agttgatact 
tggttcgcgg 
ggctgctaag 
gcatattgaa 
tggagggaaa 
ttatccagaa 
gaaaatgtca 
tcccatggct 
tgacaaagca 
ctgtgaggaa 
ggaacaagat 
tagaacaaca 
gaatgatttt 
gaagcagcag 
tatgtttgca 
ttcttccttg 
gactgaagaa 
gtttgatgtg 
tgaacctact 
atttgtgctt 
tgaattggtg 
ttcactggcc 
atatactcga 
cataattaca 



tccgctctca 
atgacgaaga 
tgcggcgtca 
gacgtcctct 
actgatattg 
ttgagcagcc 
ccaacttgtg 
ataatggaga 
ttccctgagt 
gttgctgtcg 
gaaggcgaac 
tgcagtgcaa 
gatctgatat 
agtgaggtca 
aagtcagata 
ttgaggtttt 
cttgagatag 
gtgttgtctc 
atggttaaca 
gatgttctgg 
aagaagttgc 
aagcaaaagc 
cttgagacag 
gcagaggcac 
ctgttgcagg 
tctgaccaaa 
ggtacagtat 
tggttaacag 
taaattgatg 
aactgaaact 
ggactccctt 
tttgcatgat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
-960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1957 



<210> 12 

<211> 548 

<212> PRT 

<213> Oryza sativa 

<400> 12 

Pro Val Leu Gly Leu Ala Arg Arg Arg Pro Ala Leu Ser Leu Ser Pro 
1 5 '10 15 

Ser Ala Leu Thr Met Ala Glu Ser Ala Lys Pro Thr Pro Gin Leu Glu 
20 25 ^ 30 

Leu Phe Asn Ser Met Thr Lys Lys Lys Glu Leu Phe Glu Pro Leu Val 
35 40 45 



Glu Gly Lys Val Arg Met Tyr Val Cys Gly Val Thr Pro Tyr Asp Phe 
50 55 60 - 
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Ser His lie Gly His Ala Arg Ala Tyr Val Ala Phe Asp Val Leu Tyr 
65 " 70 75 80 

Arg Tyr Leu Lys Phe Leu Gly Tyr Glu Val Glu Tyr Val Arg Asn Phe 
85 90 95 " 

Thr Asp lie Asp Asp Lys lie lie Lys Arg Ala Asn Glu Ala Gly Glu 
100 105 "* 110 

Thr Val Thr Ser Leu Ser Ser Arg Phe lie Asn Glu Phe Leu Leu Asp 
115 120 125 

Met Ala Gin Leu Gin Cys Leu Pro Pro Thr Cys Glu Pro Arg Val Thr 
130 135 140 

Asp His lie Glu His lie lie Glu Leu lie Thr Lys lie Met Glu Asn 
145 150 155 160 

Gly Lys. Ala Tyr Ala Met Glu Gly Asp Val Tyr Phe Ser Val Asp Thr 
165 ' 170 175 

Phe Pro Glu Tyr Leu Ser Leu Ser Gly Arg Lys Leu Asp His Asn Leu 
180 185 190 

Ala Gly Ser Arg Val Ala Val Asp Thr Arg Lys Arg Asn Pro Ala Asp 
195 ~ 200 205 

Phe Ala Leu Trp Lys Ala Ala Lys Glu Gly Glu Pro Phe Trp Asp Ser 
210 . 215 220 

Pro Trp Gly Arg Gly Arg Pro Gly Trp His lie Glu Cys Ser Ala Met 
225 230 235 240 

Ser Ala His Tyr Leu Gly His Val Phe Asp lie His Gly Gly Gly Lys 
245 250 * 255 

Asp Leu lie Phe Pro His His Glu Asn Glu Leu Ala Gin Ser Arg Ala 
260 265 270 

Ala Tyr Pro Glu Ser Glu Val Lys Cys Trp Met His Asn Gly Phe Val 
275 280 285 

Asn Lys Asp Asp Gin Lys Met Ser Lys Ser Asp Lys Asn Phe Phe Thr 

290 - 295 300 

lie Arg Asp lie lie Asp Leu Tyr His Pro Met Ala Leu Arg Phe Phe 
305 310 315 320 

Leu Met Arg Thr His Tyr Arg Gly Asp Val Asn His Ser Asp Lys Ala 
325 330 335 

Leu Glu lie Ala Ser Asp Arg Val Tyr Tyr lie Tyr Gin Thr Leu Tyr 
34 0 34 5 " 350 

Asp Cys Glu Glu Val Leu Ser Gin Tyr Arg Gly Glu Asn lie Ser Val 
355 360 " 365 

Pro Val Pro Val Glu Glu Gin Asp Met Val Asn Lys His His Ser Glu 
370 • 375 380 
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Phe Leu Glu Ser 
385 

Gly Phe Thr Asp 



Lys Lys Leu Gin 
420 

Gin Lys Gin Gin 
435 

Glu Tyr lie Gin 
450 

lie Ser lie Leu 
465 

Lys Gin Leu Lys 



Leu Leu Gin Glu 
500 

Gin Phe Asp Val 
515 



Met Ala Asp Asp 
3 90 

Leu Leu Lys Ala 
405 

Gin Lys Leu Glu 



Lys Gin Lys Gin 
440 

Ala Met Phe Ala 
455 

Gly Leu Met Pro 
470 

Asp Lys Ala Leu 
485 

Gin lie Glu Gin 



Ser Asp Gin lie 
520 



Leu Arg Thr Thr 
395 

lie Asn Ser Asn 
410 

Gin Gin Lys Lys 
425 

Gin Gin Ala Gin 



Leu Glu Thr Glu 
460 

Pro Ser Ser Leu 
475 

Lys Arg Ala Gly 
490 

Arg Thr Ala Ala 
505 

Arg Lys Gin Leu 



Asp Val Leu Asp 
400 

Leu Asn Asp Phe 
415 

Lys Gin Gin Gin 
430 

Lys Gin Pro Glu 
445 

lie Lys Asn Lys 



Ala Glu Ala Leu 
480 

Leu Thr Glu Glu 
495 

Arg Lys Asn Lys 
510 

Gly Ser Lys Gly 
525 



lie Ala Leu Met Asp Glu Pro Thr Gly Thr Val Trp Arg Pro Cys Glu 
530 535 54 0 

Pro Glu Ser Glu 
545 



<210> 13 

<211> 2183 

<212> DNA 

<213> Glycine max 



<400> 13 

gcacgagata 

aaatgggtac 

actccgctcc 

ccacctcgtc 

ccaccttgcc 

ccaaagtgga 

atattggaca 

tgggatttga 

gagcaaagga 

gtcaagacat 

■acatgcccca 

ttgatgggga 

gagatctaga 

ctgctgattt 

ggggtcctgg 

gttactcttt 

aaattgctca 

gttttgtcac 

gtcaggttat 

atcgatctcc 

atatatatga 



aacgataacg 
ggtgtctctt 
acccagactc 
cccgccgttg 
ggaggtgtgg 
atccaaagtg 
cgctcgcgta 
agtctgttat 
gttaggagaa 
ggtaact ctt 
aatcattgat 
tgtgtacttt 
agataatcga 
tgctctttgg 
aagacctggg 
tgatatccat 
gagttgtgct 
cattgactct 
agacgtttac 
tattaactac 
gacattacat 



ttatttggct 

ctcaagtgct 

cacgccgcca 

acggcggaga 

ctgcacaaca 

ggaatgtacg 

tacgtcaatt 

gttcgcaatt 

gatccaatca 

aattgtctgt 

atgattgaga 

aatgtagaaa 

gctggtgaga 

aagtctgcaa 

tggcatattg 

ggtggaggaa 

gcatgtaaga 

gtgaaaatgt 

catccactgg' 

tcaaatatac 

gaatgtgaaa 



gtgaatttgg 
acagaccctt 
tcttcaggag 
agggttgcgg 
ccatgagtag 
tgtgcggcgt 
tcgaccttct 
tcactgacgt 
gtttgagctg 
ctccctctgt 
agatccttaa 
aatttccaga 
gggttgcagt 
agccagggga 
aatgcagtgc 
tcgaccttgt 
aaagtgatat 
caaaatcttt 
ccttgagata 
agctcgaaag 
gctttttgaa 

12 



gatgagctgg 
tttctctatg 
caaaaacttt 
caaatccgac 
gacgaaggaa 
caccgcttat 
ttacagatac 
agatgacaag 
gcgctattgt 
ggaaccaaag 
taatgggtat 
atatgggaaa 
tgattctaga 
gccattttgg 
catgagtgca 
gtttcctcac 
aagtatatgg 
ggggaatttt 
ttttttgatg 
tgcttcagac 
tcagcatgat 



tccggtgcaa 
cttttccctc 
tctttttgcg 
gccgagtgtc 
ctcttcaaac 
gatcttagcc 
tttaagcatt 
ataattgcta 
gaagagttct 
gtctcagagc 
gcctacattg 
ctatctagtc 
aagaaaaatc 
gagagtccct 
gcttatcttg 
catgagaatg 
atgcacaatg 
ttcacaatac 
agcgcacatt 
cgtgtttttt 
cagaggaagg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 



attccacccc 
caatgtcgga 
caatcaatga 
tatcagcttt 
gttactctga 
aagaagaagt 
ctaaatcgga 
caaatggcac 
agagttgttc 
tggaaat caa 
aaggcgaccc 
tagagatgtg 
tataccgggc 
atattaaaat 
agcttcggtt 
tttttaaaaa 



accggatact 
tgatcttcac 
tttgctgcat 
ggagaagagc 
ggttttgcag 
cttgcagaaa 
tgcaatcagg 
aacttggagg 
aacatctcca 
ttataaggga 
cttcttaact 
cttagtgtag 
ttttaacccc 
aaatagtcgc 
taatattgag 
aaaaaaaaaa 



ttggatatta 
actccagttg 
gctcgtaagg 
gtcagggatg 
cagcttaagg 
attgaagaac 
aaggatttgg 
cctgccattc 
aagcaaaacc 
tgccacgggt 
cttgatgccg 
ttgtcttggt 
tagagtattc 
actatcacta 
aaagacattt 
aaa 



ttgataagtt 
tattggctgg 
ggaaaaaaca 
tccttactgt 
taaaagcttt 
gggctactgc 
ctgtacttgg 
ctcttccact 
aagaaatgta 
gtatctcgct 
taaaaacatg 
gaccaatatt 
atagtttcaa 
gagtagtgtt 
tttttgtggt 



ccacgatgtt 
aatgtctgat 
acaatttcga 
tttaggactt 
aaaacgtgca 
tagaatgcaa 
tattactctt 
tcaagagctg 
agttactagg 
atcaacttct 
gattacaatt 
gaattttttt 
cgaatttgag 
atgtttctac 
gataatgaat 



tttttgacct 
ccattaaaat 
atcgaatcac 
atgcctgcaa 
aactttacgg 
aaggagtatg 
atggacagtc 
ctctaagtca 
ttctggtata 
cagaatgata 
tacgttttga 
tttttcttca 
tttcagatta 
tttctagagt 
tttctgttgt 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2183 



<210> 14 

<211> 574 

<212> PRT 

<213> Glycine max 

<400> 14 • 

Thr lie Thr Leu Phe Gly Cys Glu Phe Gly Met Ser Trp Ser Gly Ala 
15 10 15 



Lys Met Gly Thr Val 
20 



Ser Leu Leu Lys 
25 



Cys Tyr Arg Pro 



Phe Phe Ser 
30 



Met Leu Phe Pro His 
35 



Ser Ala Pro Pro 
40 



Arg Leu His Ala 
4 5 



Ala lie Phe 



Arg Ser Lys Asn Phe 
50 



Ser Phe Cys Ala 
55 



Thr Ser Ser Pro 
60 



Pro Leu Thr 



Ala Glu Lys Gly Cys 
65 



Gly Lys Ser Asp 
70 



Ala Glu Cys Pro 
75 



Thr Leu Pro 
80 



Glu Val Trp Leu His 
85 



Asn Thr Met Ser 



Arg Thr Lys Glu 
90 



Leu Phe Lys 
95 



Pro Lys Val Glu Ser 
100 



Lys Val Gly Met 
105 



Tyr Val Cys Gly 



Val Thr Ala 
110 



Tyr Asp Leu Ser His 
115 

Leu Leu Tyr Arg Tyr 
130 



lie Gly His Ala 
120 

Phe Lys His Leu 
135 



Arg Val Tyr Val 
125 

Gly Phe Glu Val 
140 



Asn Phe Asp 
Cys Tyr Val 



Arg Asn Phe Thr Asp 
145 



Val Asp Asp Lys 
150 



lie lie Ala Arg 
155 



Ala Lys Glu 
160 



Leu Gly Glu Asp Pro 
165 



lie Ser Leu Ser 



Trp Arg Tyr Cys 
170 



Glu Glu Phe 
175 



Cys Gin Asp Met Val 
180 



Thr Leu Asn Cys 
185 



Leu Ser Pro Ser 



Val Glu Pro 
190 



13 




Lys Val Ser Glu His Met Pro Gin lie lie Asp Met lie Glu Lys lie 
195 200 205 

Leu Asn Asn Gly Tyr Ala Tyr lie Val Asp Gly Asp Val Tyr Phe Asn 
210 215 220 

Val Glu Lys Phe Pro Glu Tyr Gly Lys Leu Ser Ser Arg Asp Leu Glu 
225 230 235 * 240. 

Asp Asn Arg Ala Gly Glu Arg Val Ala Val Asp Ser .Arg Lys Lys Asn 
245 250 255 

Pro Ala Asp Phe Ala Leu Trp Lys Ser Ala Lys Pro Gly Glu Pro Phe 
260 265 270 - 

Trp Glu Ser Pro Trp Gly Pro Gly Arg Pro Gly Trp His lie Glu Cys 
275' 280 285 

Ser Ala Met Ser Ala Ala Tyr Leu Gly Tyr Ser Phe Asp lie His Gly 
290 295 ~ 300 

Gly Gly lie Asp Leu Val Phe Pro His His Glu Asn Glu lie Ala Gin 
305 310 315 320 

Ser Cys Ala Ala Cys Lys Lys Ser Asp lie Ser lie Trp Met His Asn 

325 330 335 

Gly Phe Val Thr lie Asp Ser Val Lys Met Ser Lys Ser Leu Gly Asn 
340 345 ' 350 

Phe Phe Thr lie Arg Gin Val lie Asp Val Tyr His Pro Leu Ala Leu 
355 360 ■ 365 

Arg Tyr Phe Leu Met Ser Ala His Tyr Arg Ser Pro lie Asn Tyr Ser 
370 375 " 380 

Asn lie Gin Leu Glu Ser Ala Ser Asp Arg Val Phe Tyr lie Tyr Glu 
385 390 395 ~ ~ 400 

Thr Leu His Glu Cys Glu Ser Phe Leu Asn Gin His Asp Gin Arg Lys 
405 410 ' 415 

Asp Ser Thr Pro Pro Asp Thr Leu Asp lie lie Asp Lys Phe His Asp 
420 425 ' 430 

Val Phe Leu Thr Ser Met Ser Asp Asp Leu His Thr <Pro Val Val Leu 
435 440 445 

Ala Gly Met Ser Asp Pro Leu Lys Ser lie Asn Asp Leu Leu His Ala 
450 455 460 

Arg Lys Gly Lys Lys Gin Gin Phe Arg lie Glu Ser Leu Ser Ala Leu 
465 470 475 480 

Glu Lys Ser Val Arg Asp Val Leu Thr Val Leu Gly Leu Met Pro Ala 
485 . 490 ~ 495 

Ser Tyr Ser Glu Val Leu Gin Gin Leu Lys Val Lys Ala Leu Lys Arg 
500 505 " 510 
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Ala Asn Phe Thr Glu Glu Glu Val Leu Gin Lys lie Glu Glu Arg Ala 
515 520 525 

Thr Ala Arg Met Gin Lys Glu Tyr Ala Lys Ser Asp Ala lie Arg Lys 
530 535 540 ~ ' 

Asp Leu Ala Val Leu Gly lie Thr Leu Met Asp Ser Pro Asn Gly Thr 
545 550 555 560 

Thr Trp Arg Pro Ala lie Pro Leu Pro Leu Gin Glu Leu Leu 
565 570 

<210> 15 
<211> 633 
<212> DNA 
<213> Zea mays 



<400> 15 

gcacacacgt 

agccaaatcc 

cacgtcctcc 

cgaggaggag 

gaagccgttc 

gtttctggtg 

aattgggttg 

attactttac 

tatcttgcat 

■gctcatgttg 

atgatccagt 



cggtccaaac 
gaagggtagc 
accgtccgcc 
tgctcgcttc 
ccggccccac 
tacagccaac 
cacttcagga 
catatgaggc 
gtggcgtcga 
agttgatgtg 
tcaaagagaa 



acgcgccgtc 
gtagcacggg 
gcacttcgcg 
tggcatccac 
cgaggaggcg 
aggatcggtt 
ttcatatgag 
gccactgctt 
cagct ccaag 
gctattgagt 
gtctcgcaag 



cgctcgcggc 
gacgacgcca 
tacacctgct 
ccactccgtc 
cctgctcctc 
caccttggaa 
acattctttt 
tctaaagcaa 
gcttctatct 
tcttctactc 
gcg 



ttctccaacc 
tgagccgcgc 
taaggagtgg 
gtctcaattg 
aggcaaggaa 
attatctagg 
tcatcgtgga 
caagaagcac 
ttgtacagtc 
ctattggctg 



aaagccgtgc 
gctcctctcc 
cgttggtgcc 
cagcgcggtt 
gaaaagagta 
ggcaattaag 
tcttcatgca 
tgctgcaata 
tcatgtccgt 
gctgaataga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
633 



<210> 16 

<211> 410 

<212> PRT 

<213> Zea mays 

<400> 16 

His Gly Asp Asp Ala Met Ser Arg Ala Leu Leu Ser His Val Leu His 
15 10 15 



Arg Pro Pro His 
20 



Phe Ala Tyr Thr Cys Leu Arg Ser Gly Val Gly Ala 
25 30 



Arg Gly Gly Val 
35 



Leu Ala Ser 



Gly lie His 
40 



Pro Leu Arg Arg Leu Asn 
45 



Cys Ser Ala Val 
50 



Glu Ala Val 

55 



Pro Gly Pro 



Thr Glu Glu Ala 

60 



Pro Ala 



Pro Gin Ala Arg 
65 



Lys Lys Arg' 
70 



Val Val Ser 



Gly Val Gin Pro Thr Gly 
75 80 



Ser Val His Leu 



Gly Asn Tyr 
85 



Leu Gly Ala 
90 



lie Lys Asn Trp 



Val Ala 
95 



Leu Gin Asp Ser 
100 

lie Thr Leu Pro 
115 



Tyr Glu Thr 
Tyr Glu Ala 



Phe Phe Phe 
105 

Pro Leu Leu 
120 



lie Val Asp Leu 
110 



His Ala 



Ser Lys Ala Thr Arg Ser 
125 



15 



{ 



Thr Ala Ala lie Tyr Leu Ala Cys Gly Val Asp Ser Ser Lys Ala Ser 
130 135 140 

lie Phe Val Gin Ser His Val Arg Ala His Val Glu Leu Met Trp Leu 
145 150 155 " 160 

Leu Ser Ser Ser Thr Pro lie Gly Trp Leu Asn Arg Met lie Gin Phe 
165 170 ~ 175 

Lys Glu Lys Ser Arg Lys Ala Gly Asp Glu Asn Val Gly Val Ala Leu 
180 185 190 

Leu Thr Tyr Pro Val. Leu Met Ala Ser Asp lie Leu Leu Tyr Gin Ser 
195 200 205 

Asp Leu Val. Pro Val Gly Glu Asp Gin Thr Gin His Leu Glu Leu Thr 
210 215 220 

Arg Glu lie Ala Glu Arg Val Asn Asn Leu Tyr Gly Gly Arg Lys Trp 
225 230 235 ~ ** 240 

Lys Lys Leu Gly Gly Arg Gly Gly Leu Leu Phe Lys Val Pro Glu Ala 
245 - 250 ~ 255 

Leu lie Pro Pro Ala Gly Ala Arg Val Met Ser Leu Thr Asp Gly Leu 
260 265 270 

Ser Lys Met Ser Lys Ser Ala Pro Ser Asp Gin Ser Arg lie Asn Leu 
275 280 285 

Leu Asp Pro Lys Asp Val lie Ala Asn Lys lie Lys Arg Cys Lys Thr 
290 295 300 

Asp Ser Phe Pro Gly Met Glu Phe Asp Asn Pro Glu Arg Pro Glu Cys 
305 310 315 320 

Arg Asn Leu Leu Ser lie Tyr Gin lie lie Thr Glu Lys Thr Lys Glu 
325 330 ~ 335 

Glu Val Val Ser Glu Cys Gin His Met Asn Trp Gly Thr Phe Lys Thr 
340 345 _ 350 

Thr Leu Thr Glu Ala Leu lie Asp His Leu Gin Pro lie Gin Val Arg 
355 360 - 365 ■ 

Tyr Glu Glu lie Met Ser Asp Pro Ala Tyr Leu Asp Asn Val" Leu Leu 
370 375 380 

Glu Gly Ala Val Lys Ala Ala Glu lie Ala Asp lie Thr Leu Asn Asn 
385 390 395 400 

Val Tyr Gin Ala Met Gly Phe Leu Arg Arg 
405 410 

<210> 17 

<211> 1536 

<212> DNA 

<213> Glycine max 
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<400> 17 

gcacgaggga 

ttggcccctt 

ctcactgcta 

ggggttcagc 

gttgcccttc 

ttaccatatg 

gcatgtggag 

gtagaattga 

caatttaaag 

tatcctgttc 

gaagatcaaa 

tatggaggaa 

aaggttccag 

ctgtccaaga 

aaagatctca 

tttgacaact 

ggaaagacga 

cctcttttaa 

atcatgtccg 

gatatagcag 

tgataattga 

ggatgattca 

tggaaatgga 

gctttgtatc 

gtttcaatct 

gttccgccat 



agatgagcgt 
ctctgtcgcg 
cttcttcaga 
ccacgggctc 
agaatgtgta 
acacccaaca 
tggatccttc 
tgtggctgct 
agaaatctcg 
tgatggcttc 
agcagcactt 
gaaagtggaa 
agccccttat 
tgtcaaagtc 
tagcaaacaa 
ctgagaggcc 
aagaggaagt 
cagatgcctt 
attcaggtta 
attctacact 
tgccaaataa 
tgatgggcct 
aagattattg 
tccttcattt 
ctttcattat 
tgtatttaaa 



ttcacatttc 
tgcttcaacc 
gactcccact 
aattcacctc 
tgatacactt 
attatctaag 
aaaggcttca 
aagttccaca 
caaggcggga 
tgatatactt 
ggagttgact 
gaaattaggc 
acctccagcc 
tgcaccttct 
gatcaaacgt 
tgaatgtaac 
tgtgcaggaa 
gattgatcat 
tttagatgga 
taataatatt 
attaaagatt 
caaaattttg 
atgcaaagcc 
ttctccgagt 
ttacttgtat 



gcggttctat 
cttcgttctc 
ccaaccttcg 
ggaaactatt 
ttcttcattg 
gctacaaggt 
gtatttgtac 
acaccaattg 
gatgaagaag 
ctatatcagt 
cgtgacttgg 
ggttatgaca 
ggagcccgga 
gatcaatcca 
tgcaaaactg 
aatcttgttt 
tgccaaaaca 
ttgcatccca 
gttttagcac 
taccaagcaa 
ggcgagacgt 
gagtaatctt 
taaaggtccc 
atggtcgttg 
tttataatga 



cgtcgtgttg 
gcatccggtg 
tgaagaaacg 
ttggcgccat 
tggacctgca 
caactgctgc 
agtctcatgt 
gttggctgaa 
ttggggttgc 
ctgattttgt 
ctgaacgggt 
gccgaggtgg 
taatgtccct 
gaatcaatat 
attcatttcc 
ccatatacca 
tgaactgggg 
ttcaggttcg 
aaggtgctag 
tgggattttt 
caacttaaaa 
atggacatat 
attagttctt 
ccttcatttt 
attcagcata 



ttgtccacgc 
ttgtactact 
agtagtgtcg 
caagaattgg 
cgcgattaca 
tatttaccta 
tcgggcacat 
caaaatgata 
ccttttgact 
ccctgttggt 
taataattta 
tactatattt 
aactgatggc 
tcttgatcct 
t ggcttggaa 
gcttatttca 
cacattcaaa 
ctatgaggaa 
aaatgcagca 
taagagacag 
gctaacttct 
acttgactac 
gatgcaatgg 
atattttatt 
ttgataaatt 



aaaaaaaaaa aaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
. 960 
1020 
1080 
1140 
1200 
1260 
1320 
138.0 
1440 
1500 
1536 



<210> 18 

<211> 400 

<212> PRT 

<213> Glycine max 

<400> 18 

Ala Arg Gly Lys Met Ser Val Ser His Phe Ala Val Leu Ser Ser Cys 
u 1 5 . 10 15 

Cys Cys Pro Arg Leu Ala Pro Ser Leu Ser Arg Ala Ser Thr Leu Arg 
20 25 30 



Ser Arg lie Arg Cys 
35 



Cys Thr Thr 
40 



Leu Thr Ala 



Thr Ser Ser 
4 5 



Glu Thr 



Pro Thr Pro Thr Phe 
50 



Val Lys Lys 
55 



Arg Val Val 



Ser Gly Val 
60 



Gin Pro 



Thr Gly Ser lie His 
65 



Leu Gly Asn 
70 



Tyr Phe- Gly 
75 



Ala lie Lys 



Asn Trp 
80 



Val Ala Leu -Gin Asn 
85 

His Ala lie Thr Leu 
100 



Val Tyr Asp 
Pro Tyr Asp 



Thr Leu Phe 
90 

Thr Gin Gin 
105 



Phe lie Val 



Leu Ser Lys 
110 



Asp Leu 
95 

Ala Thr 



Arg Ser Thr Ala Ala 
115 

Ala Ser Val Phe Val 
130 



He Tyr Leu 
120 

Gin Ser His 
135 



Ala Cys Gly 
Val Arg Ala 



Val Asp Pro 
125 

His Val Glu 
140 



Ser Lys 



Leu Met 
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Trp Leu Leu Ser Ser Thr Thr Pro lie Gly Trp Leu Asn Lys Met lie 
145 150 " 155 160 

Gin Phe Lys Glu Lys- Ser Arg Lys Ala Gly Asp Glu Glu Val Gly Val 
165 170 175 

Ala Leu Leu Thr Tyr Pro Val Leu Met Ala Ser Asp lie Leu Leu Tyr 
180 185 190 

Gin Ser Asp Phe Val Pro Val Gly Glu Asp Gin Lys Gin His Leu Glu. 
195 200 205 

Leu Thr Arg Asp Leu Ala Glu Arg Val Asn Asn Leu Tyr Gly Gly Arg 
210 215 220 

Lys Trp Lys Lys Leu Gly Gly Tyr Asp Ser Arg Gly Gly Thr lie Phe ' 
225 230 235 240 

Lys Val Pro Glu Pro Leu lie Pro Pro Ala Gly Ala Arg lie Met Ser 
245 250 255 

Leu Thr Asp Gly Leu Ser Lys Met Ser Lys Ser Ala Pro Ser Asp Gin 
260 265 270 

Ser Arg lie Asn lie Leu Asp Pro Lys Asp Leu lie Ala Asn Lys lie 

275 280 . 285 

Lys Arg Cys Lys Thr Asp Ser Phe Pro Gly Leu Glu Phe Asp Asn Ser 
290 295 300 

Glu Arg Pro Glu Cys Asn Asn Leu Val Ser lie Tyr Gin Leu lie Ser 
305 ' 310 315 320 

Gly Lys Thr Lys Glu Glu Val Val Gin Glu Cys Gin Asn Met Asn Trp 
325 330 335 

Gly Thr Phe Lys Pro Leu Leu Thr Asp Ala Leu lie Asp His Leu His 
340 345 350 

Pro lie Gin Val Arg Tyr Glu Glu lie Met Ser Asp Ser Gly Tyr Leu 
355 360 365 

Asp Gly Val Leu Ala. Gin Gly Ala Arg Asn Ala Ala Asp lie Ala Asp 
370 375 380 

Ser Thr Leu Asn Asn lie Tyr Gin Ala Met Gly Phe Phe Lys Arg Gin 
385 390 395 400 

<210> 19 
<211> 725 
<212> DNA 

<213> Triticum aestivura 
<400> 19 

'ctcgtgccga attcggcacg aggcggttca ttatttaagg ttcctgaagc ccttatccct 60 
ccagcagggg cccgtgtgat gtccttaact gatggcctct ccaagatgtc gaagtctgct' 120 
ccttcagatt tgtctcgcat taaccttctt gacccaaatg atgtgattgt gaacaaaatc 180 
aaacgctgca aaactgactc gctccctggc ttggaattcg acaacccaga gaggccggaa 240 
tgcaaaaatc ttctctcagt ctaccagatc atcactggaa aaacgaaaga ggaagttgtt 300 
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agtgaatgcc 
gat catctgc 
gacaatgttc 
aacgtctacc 
tgcacaatgc 
tttgatatgc 
aaaaggatta 
ccata 



aagatatgaa 
aacctattca 
tgctaaatgg 
aagccatggg 
tagttttgca 
ttggattagc 
tttactgaaa 



ctgggggacg 
ggttcgatac 
ggcagggaaa 
tttctt gcgc 
cttgttggcc 
cttttgttcc 
aaaaaaaaaa 



ttcaaggtta 
gaggagatca 
gcttctgaga 
agatagcata 
tttctgctag 
tggttattat 
aaaaaaaaaa 



cccttacgga 
tgtctgatcc 
tagcagacgc 
tgtagaacat 
tggtactgat 
ggacactgtt 
attaaaaggg 



tgccttaatt 360 
aggttatttg 420 
caccctcaac 4 80 
tttttataac 540 
aagcgttttg 600 
aataggtatt 660 
ggcgcgcgta 720 
725 



<210> 20 

<211> 171 

<212> PRT 

<213> Triticum aestivum 

<400> 20 

Leu Val Pro Asn Ser Ala Arg Gly Gly Ser Leu Phe Lys Val Pro Glu 

1 5 10 15 

Ala Leu lie Pro Pro Ala Gly Ala Arg Val Met Ser Leu Thr Asp Gly 
20 25 30 



Leu Ser Lys Met Ser Lys Ser Ala Pro Ser Asp 
35 4 0 



Leu Ser Arg 
45 



lie Asn 



Leu Leu Asp Pro Asn Asp Val lie Val Asn Lys lie Lys Arg Cys Lys 
* .50 55 " 60 



Thr Asp Ser Leu Pro Gly Leu Glu Phe Asp Asn 

65 70 " 75 

Cys Lys Asn Leu Leu Ser Val Tyr Gin lie lie 
85 90 



Pro Glu Arg 
Thr Gly Lys 



Pro Glu 
80 

Thr Lys 
95 



Glu Glu Vaa Val Ser Glu Cys Gin Asp Met Asn 
100 105 



Trp Gly Thr 
110 



Phe Lys 



Val Thr Leu Thr Asp Ala Leu lie Asp His Leu Gin Pro lie 
115 120 125 



Gin Val 



Arg Tyr Glu Glu lie Met Ser Asp Pro Gly Tyr Leu Asp Asn 
130 135 < " "* 140 



Val Leu 



Leu Asn Gly Ala Gly Lys Ala Ser Glu lie Ala Asp Ala Thr Leu Asn 
.145 ■ 150 155 160 

Asn Val Tyr Gin Ala Met Gly Phe Leu Arg Arg 
165 • 170 



<210> 21 

<211> 1062 

<212> DNA 

<213> Zea mays 

<400> 21 

gcacgaggga catcacgctg ctggatttcc tgagagaggt 
gtacaatgat cgccaaggag agcgtcaaga agcgtcttgc 
acaccgagtt tacctaccag ctgctgcagg gctacgactt 
tgggtgtcaa tgtgcagatc gggggcagcg- atcagtgggg 
agttgatcag aaaaatcttg caggttgaag gggcgcatgg 
tgaagagcga cggtaccaaa tttggaaaga cggaggatgg 

19 



gggccgtttt 
gtcggaagac 
cctttacatg 
gaacatcaca 
actcacattc 
ggcaatctgg 



gcacgcgtgg 
gggatgagct 
ttcaagaata 
gcgggaactg 
ccacttctgc 
ctctcttcga 



60 
120 
180 
240 
300 
360 



( 



agatgctttc 
tcaggtttat 
cgatgaagaa 
cgcgatttgt 
gacctggtgc 
cttcatgctc 
ccacaggttt 
acttgaataa 
atgggaaggt 
gactactctt 
tgtgtcttca 
tgaacacacc 



tccttacaag 
gaagatcctg 
gcctggctat 
tcatggcgag 
tcagacacaa 
tttagcttat 
gctcactagt 
cgtgaggatt 
gctcttgttg 
atttgttctt 
aaactcaaat 
tttttttttg 



ttctatcagt 
acgttcctga 
gtgccaaaca 
gagggattgg 
ttggatgcac 
gatcaagtgt 
aagtcagcag 
gatagtgagg 
tctgctggaa 
tataacttat 
gagctgtcta 
ctctaaaaaa 



acttctttgc 
gcttggatga 
ctgttcagaa 
aggaggcatt 
aaacaattga 
tcaagtct cc 
ttaagcggct 
ataagctggt 
agaagaacaa 
tttagccatt 
tgagcataca 
aaaaaaaaaa 



ggtgccagac 
gattctggag 
gaggcttgca 
gaaggcaacc 
ggggatagca 
acttattgat 
tattaagcaa 
tgaggaaggt 
gatggttgtg 
gaggagaaaa 
gattgttata 
aa 



atcgatgtca 
ctagaagact 
gaagaggtga 
gaggccttga 
gatgatgtgc 
ttggctgttt 
ggtggtctgt 
gatatagttg 
aggatatctt 
gtaacggtgt 
ttggagaggt 



<210> 22 

<211> 299 

<212> PRT 

<213> Zea mays 

<400> 22 

Thr Arg Asp lie Thr Leu Leu Asp Phe Leu Arg Glu Val Gly Arg Phe 
1 5- 10 , " 15 

Ala Arg Val Gly Thr Met lie Ala Lys Glu Ser Val Lys Lys Arg Leu 
20 25 . 30 

Ala Ser Glu Asp Gly Met Ser Tyr Thr Glu Phe Thr Tyr Gin Leu Leu 
35 40 - 45 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1062 



Gin Gly 
50 

Gin lie 
65 



Tyr Asp Phe 
Gly Gly Ser 



Leu Tyr Met 
55 

Asp Gin Trp 
70 



Phe Lys 
Gly Asn 



Asn Met 
60 

lie Thr 
75 



Gly Val Asn Val 



Ala Gly Thr Glu 
80 



Leu lie 



Arg Lys lie 
85 



Leu Gin Val Glu Gly Ala His Gly Leu Thr Phe 
90 • 95 



Pro Leu 



Leu Leu Lys 
100 



Ser Asp Gly Thr Lys Phe Gly Lys Thr Glu Asp 
105 110 



Gly Ala 



lie Trp Leu 
115 



Ser Ser Lys 
120 



Met Leu Ser Pro 



Tyr Lys Phe Tyr 
125 



Gin Tyr 
130 



Phe Phe Ala 



Val Pro Asp 
135 



lie Asp 



Val lie 
140 



Arg Phe Met Lys 



lie Leu 
145 



Thr Phe Leu 



Ser Leu Asp Glu lie Leu Glu Leu Glu Asp Ser 
150 155 160 



Met Lys Lys Pro Gly Tyr Val Pro 

' " 165 

Glu Glu Val Thr Arg Phe Val His 
180. 

Leu Lys Ala Thr Glu Ala Leu Arg 

195 200 

Ala Gin Thr lie Glu Gly lie Ala 
210 215 



Asn Thr Val Gin Lys Arg Leu Ala 
170 175 

Gly Glu Glu Gly Leu Glu Glu Ala 
185 190 

Pro Gly Ala Gin Thr Gin Leu Asp 
205 

Asp Asp Val Pro Ser Cys Ser Leu 
220 
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Ala Tyr Asp Gin Val Phe Lys Ser Pro Leu lie Asp Leu Ala Val Ser 
225 *" 230 235 , 240 

Thr Gly Leu Leu Thr Ser Lys Ser Ala Val Lys Arg Leu lie Lys Gin 
245 250 255 

Gly Gly Leu Tyr Leu Asn Asn Val Arg lie Asp Ser Glu Asp Lys Leu 
260 265 " 270 

Val Glu Glu Gly Asp lie Val Asp Gly Lys Val Leu Leu Leu Ser Ala 
275 280. 285 

Gly Lys Lys Asn Lys Met Val Val Arg lie Ser 
290 295 

<210> 23 

<211> 346 

<212> PRT 

<213> Drosophila melanogast er 

<400> 23 

Met Val Asp Lys Val Ala Asn Gly Val Ser Lys Lys Gly Ala Lys Lys 

1 5 10 15 

Ala Lys Ala Ala Lys Lys A±a Lys Ala Asn Ala Ser Thr Ala Ala Ala 
20 25 30 

Asn Asn Ser Gly Gly Asp Ser Ala Asp His Ala Ala Gly Arg Tyr Gly 
35 4 0 4 5 

Ser Met Ser Lys Asp Lys Arg Ser Arg Asn Val Val Ser Ser Gly Val 
50 55 60 

Gly Lys Gly Val Trp Val Arg Gly Arg Val His Thr Ser Arg Ala Lys 
65 70 75 80 

Gly Lys Cys Arg Ser Ser Thr Val Cys Ala Val Gly Asp Val Ser Lys 
85 '90 95 

Met Val Lys Ala Gly Asn Lys Ser Asp Ala Lys Val Ala Val Ser Ser 
100 105 " 110 

Lys Ser Cys Thr Ser Ser Val Val Ser Ala Lys Ala Asp Ala Ser Arg 
115 120 125 

Asn Ala Asp Asp Ala Gly Asn Arg Val Asn Asp Thr Arg Asp Asn Arg 
130 135 140 

Val Asp Arg Thr Ala Asn Ala Arg Ala Gly Val Cys Arg Arg Asp Thr 
145 150 155 * ' 160 

Gly Thr His Thr Lys Ser Ala Ala Ser Gly Gly Ala Asn Val Thr Val 
165 170 175 

Ser Tyr Lys Asp Ser Ala Tyr Ala Ser Tyr Lys Met Ala Ala Ala Asp 
180 185 190 

Asp Lys Val Tyr Thr Val Gly Ala Val Arg Ala Asp Ser Asn Thr His 
195 200 205 
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Arg His Thr Val Gly Asp Met Ala Lys Tyr His Tyr His Val His Thr 
210 215 220 

Gly Asn Thr Thr Ser Lys Gly Arg Asp Lys Tyr Ala Lys Ser Val Gly 
225 230 " 235 240 

Tyr Lys Val Asp Ala Lys Ala Asp Gly Val Ala Met Arg Ala Gly Val 
245 250 ' 255 

Thr Gly Asp Asp Ser Thr Asn Lys Gly Arg Val Lys Ala Lys Tyr Asp 
260 265 " 270 

Thr Asp Tyr Asp Lys Ala Arg Tyr Thr Met Asp Asn Asn Val Tyr Ser 
275 280 285 

Asn Ser Tyr Asp Met Met Arg Gly Ser Gly Ala Arg His Asp Tyr Arg 
290 2 95 300 

Ala Lys His His Gly Asp Thr Ser Lys Ala Ala Tyr Ser Arg Tyr Gly 
305 310" 315 ~ ' 320 

Cys His Ala Gly Gly Gly Gly Met Arg Val Val Met Tyr Gly Asp Asn 
325 330 " 335 

Arg Lys Thr Ser Met Arg Asp Lys Arg Thr 
340 " ~ ' 345 

<210> 24 
<211> 501 
<212> PRT 

<213> Rattus norvegicus 
<400> 24 

Met Pro Ser Ala Asn Ala Ser Arg Lys Gly Gin Glu Lys Pro Arg Glu 
1 5 10 15 

lie Val Asp Ala Ala Glu Asp Tyr Ala Lys Glu Arg Tyr Gly Val Ser 
20 25 30 

Ser Met lie Gin Ser Gin Glu Lys Pro Asp Arg Val Leu Val Arg Val 
35 4 0 -45 

Lys Asp Leu Thr Val Gin Lys Ala Asp Glu Val Val Trp Val Arg Ala 
50 5 5 60 

Arg Val His Thr Ser Arg Ala Lys Gly . Lys Gin Cys Phe Leu Val Leu 
65 70 75 80 

Arg Gin Gin Gin Phe Asn Val Gin Ala Leu Val Ala Val Gly Asp His 
85 90 95 

Ala Ser Lys Gin Met Val Lys Phe Ala Ala Asn lie Asn Lys Glu Ser 
100 105 110 

lie lie Asp Val Glu Gly lie Val Arg Lys Val Asn Gin Lys lie Gly 
115 120 ' 125 

Ser Cys Thr Gin Gin Asp Val Glu Leu His Val Gin Lys lie Tyr Val 
130 135 140 

22 
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lie Ser Leu Ala Glu Pro Arg Leu Pro Leu Gin Leu Asp Asp Ala lie 
145 150 155 " 160 

Arg Pro Glu Val Glu Gly Glu Glu Asp Gly Arg Ala Thr Val Asn Gin 
165 170 175 

Asp Thr Arg Leu Asp Asn Arg lie lie Asp Leu Arg Thr Ser Thr Ser 
180 * 185 190 

Gin Ala lie Phe His Leu Gin Ser Gly lie Cys His Leu Phe Arg Glu 
195 200 205 

Thr Leu lie Asn Lys Gly Phe Val Glu lie Gin Thr Pro Lys lie lie 
210 215 220 

Ser Ala Ala Ser Glu Gly Gly Ala Asn Val Phe Thr Val Ser Tyr Phe 
225 230 235 240 

Lys Ser Asn Ala Tyr Leu Ala Gin Ser Pro Gin Leu Tyr Lys Gin Met 
245 250 255 

Cys lie Cys Ala Asp Phe Glu Lys Val Phe Cys lie Gly Pro Val Phe 
260 265 270 

Arg Ala Glu Asp Ser Asn Thr His Arg His Leu Thr Glu Phe Val Gly 
275 280 285 

Leu Asp lie Glu Met Ala Phe Asn Tyr His Tyr His Glu Val Val Glu 
290 295 300 

Glu lie Ala Asp Thr Leu Val Gin lie Phe Lys Gly Leu Gin Glu Arg 
305 ~ 310 315 ■ 320 

Phe Gin Thr Glu lie Gin Thr Val Asn Lys Gin Phe Pro Cys Glu Pro 
325 330 335 

Phe Lys Phe Leu Glu Pro Thr Leu Arg Leu Glu Tyr Cys Glu Ala Leu 
340 345 350 

Ala Met Leu Arg Glu Ala Gly Val Glu Met Asp Asp Glu Glu Asp Leu 
355 360 365 

Ser Thr Pro Asn Glu Lys Leu Leu Gly Arg Leu Val Lys Glu Lys Tyr 
370 375 380 

Asp Thr Asp Phe Tyr Val Leu Asp Lys Tyr Pro Leu Ala Val Arg Pro 
385 390 395 400 

Phe Tyr Thr Met Pro Asp Pro Arg Asn Pro Lys Gin Ser Asn Ser Tyr 
405 410 415 

Asp Met Phe Met Arg Gly Glu Glu lie Leu Ser Gly Ala Gin Arg lie 
420 425 430 

His Asp Pro Gin Leu Leu Thr Glu Arg Ala Leu His His Gly lie Asp 
435 440 , 445 

Leu Glu Lys lie Lys Ala Tyr lie Asp Ser Phe Arg Phe Gly Ala Pro 
450 ~ " 455 • 460 
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Pro. His Ala Gly Gly Gly lie Gly Leu Glu Arg Val Thr Met Leu Phe 
465 470 475 480 

Leu Gly Leu His Asn Val Arg Gin Thr Ser Met Phe Pro Arg Asp Pro 
485 490 495 

Lys Arg Leu Thr Pro 
500 

<210> 25 

<211> 500 

<212> PRT 

<213> Homo sapiens 

<400> 25 

Met Pro Ser Ala Thr Gin Arg Lys Ser Gin Glu Lys Pro Arg Glu lie 
15 10 15 

Met Asp Ala Ala Glu Asp Tyr Ala Lys Glu Arg Tyr Gly lie Ser Ser 
20 25 " A 30 

Met lie Gin Ser Gin Glu Lys Pro Asp Arg Val Leu Val Arg Val Arg 
35 40 45 

Asp Leu Thr lie Gin Lys Ala Asp Glu Val Val Trp Val Arg Ala Arg 
50 55 60 

Val His Thr Ser Arg Ala Lys Gly Lys Gin Cys Phe Leu Val Leu Arg 
65 70 75 80 

Gin Gin Gin Phe Asn Val Gin Ala Leu Val Ala Val Gly Asp His Ala 
85 90 95 

Ser Lys Gin Met Val Lys Phe Ala Ala Asn lie Asn Lys Glu Ser lie 
100 • 105 110 

Val Asp Val Glu Gly Val Val Arg Lys Val Asn Gin Lys He Gly Ser 
115 120 125 

Cys Thr Gin Gin Asp Val Glu Leu His Val Gin Lys He Tyr Val He 
130 135 140 

Ser Leu Ala Glu Pro Arg Leu Pro Leu Gin Leu Asp Asp Ala Val Arg 
145 150 " 155 160 

Pro Glu Gin Glu Gly Glu Glu Glu Gly Arg Ala Thr Val Asn Gin Asp 
JL65 170 175 

Thr Arg Leu Asp Asn Arg Val He Asp Leu Arg Thr Ser Thr Ser Gin 
180 185 190 

Ala Val Phe Arg Leu Gin Ser Gly He Cys His Leu Phe Arg Glu Thr 
. 195 200 205 

Leu He Asn' Lys Gly Phe Val Glu He Gin Thr Pro Lys lie He Ser 
210 215 220 

Ala Ala Ser Glu Gly Gly Ala Asn Val Phe Thr Val Ser Tyr Phe Lys 
225 230 235 240 
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Asn Asn Ala Tyr Leu Ala Gin Ser Pro Gin Leu Tyr Lys Gin Met Cys 
245 250 ^ 255 

lie Cys Ala Asp Phe Glu Lys Val Phe Ser lie Gly Pro Val Phe Arg 
260 265 270 

Ala Glu Asp Ser Asn Thr His Arg His Leu Thr Glu Phe Val Gly Leu 
275 280 285 

Asp lie Glu Met Ala Phe Asn Tyr His Tyr His Glu Val Met Glu Glu 
290 295 300 

lie Ala Asp Thr Met Val Gin lie Phe Lys Gly Leu Gin Glu Arg Phe 
305 310 315 320 

Gin Thr Glu lie Gin Thr Val Asn Lys Gin Phe Pro Cys Glu Pro Phe 
325 330 335 

Lys Phe Leu Glu Pro Thr Leu Arg Leu Glu Tyr Cys Glu Ala Leu Ala 
340 345 350 

Met Leu Arg Glu Ala Gly Val Glu Met Gly Asp Glu Asp Asp Leu Ser 
355 360 365 

Thr Pro Asn Glu Lys Leu Leu Gly His Leu Val Lys Glu Lys Tyr Asp 
' 370 ~ 375 ~ 380 

Thr Asp Phe Tyr lie Leu Asp Lys Tyr Pro Leu Ala Val Arg Pro Phe 
385 390 395 400 

Tyr Thr Met Pro Asp Pro Arg Asn Pro Lys Gin Ser Lys Ser Tyr Asp 
405 410 415 

Met Phe Met Arg Gly Glu Glu lie Leu Ser Gly Ala Gin Arg lie His 
420 425 430 

Asp Pro Gin Leu Leu Thr Glu Arg Ala Leu His His Gly Asn Asp Leu 
435 440 445 

Glu Lys lie Lys Ala Tyr lie Asp Ser Phe Arg Phe Gly Ala Pro Pro 
450 455 ~ 460 

His Ala Gly Gly Gly lie Gly ."Leu Glu Arg Val Thr Met Leu Phe Leu 
465 470 475 480 

Gly Leu His Asn Val Arg Gin Thr Ser Met Phe Pro Arg Asp Pro Lys 
485 490 495 

Arg Leu Thr Pro 
500 

<210> 26 
<211> 459 
<212> PRT 

<213> Haemophilus influenzae Rd 
<400> 26 

Met Leu Lys lie Phe Asn Thr Leu Thr Arg Glu Lys Glu lie Phe Lys 
15 10 15 
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Pro lie His Glu Asn Lys Val Gly Met Tyr Val Cys Gly Val Thr Val 
20 25 30 

Tyr Asp Leu Cys His lie Gly His Gly Arg Thr Phe Val Cys Phe Asp 
35 40 45 

Val lie Ala Arg Tyr Leu Arg Ser Leu Gly Tyr Asp Leu Thr Tyr Val 
50 55 60 

Arg Asn lie Thr Asp Val Asp Asp Lys lie lie Lys Arg Ala Leu Glu 
65 70 75 80 

Asn Lys Glu Thr Cys Asp Gin Leu Val Asp Arg Met Val Gin Glu Met 
85 90 95 

Tyr Lys Asp Phe Asp Ala Leu Asn Val Leu Arg Pro Asp Phe Glu Pro 
~ 100 105 110 

Arg Ala Thr His His lie Pro Glu lie He Glu He Val Glu Lys Leu 
115 120 125 

He Lys Arg Gly His Ala Tyr Val Ala Asp Asn Gly Asp Val Met Phe 
130 135 140 

Asp Val Glu Ser Phe Lys Glu Tyr Gly Lys Leu Ser Arg Gin Asp Leu 
145 150 155 160 

Glu Gin Leu Gin Ala Gly Ala Arg He Glu lie Asn Glu He Lys Lys 
165 170 175 

Asn Pro Met Asp Phe Val Leu Trp Lys Met Ser Lys Glu Asn Glu Pro 
180 185 190 

Ser Trp Ala Ser Pro Trp Gly Ala Gly Arg Pro Gly Trp His He Glu 
195 ~ 200 ~ 205 

Cys Ser Ala Met Asn Cys Lys Gin Leu Gly Glu Tyr Phe Asp He His 
210 215 . 220 - 

Gly Gly Gly Ser Asp Leu Met Phe Pro His His Glu Asn Glu He' Ala 
225 ' 230 ' 235 240 

Gin Ser Cys Cys Ala His Gly Gly Gin Tyr Val Asn Tyr Trp He His 
245 250 255 

Ser Gly Met He Met Val Asp Lys Glu Lys Met Ser Lys Ser Leu Gly 
260 265 270 

Asn Phe Phe Thr He Arg Asp Val Leu Asn His Tyr Asn Ala Glu Ala 
275 280 285 

Val Arg Tyr Phe Leu Leu Thr Ala His Tyr Arg Ser Gin Leu Asn Tyr 
290 295 300 

Ser Glu Glu Asn Leu Asn Leu Ala Gin Gly Ala Leu Glu Arg Leu Tyr 
305 310 315 320 

Thr Ala Leu Arg Gly Thr Asp Gin Ser Ala Val Ala Phe Gly Gly Glu 
325 " . 330 " 335 
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Asn Phe Val Ala Thr Phe Arg Glu Ala Met Asp Asp Asp Phe Asn Thr 
34 0 34 5 350 

Pro Asn Ala Leu Ser Val Leu Phe Glu Met Ala Arg Glu lie Asn Lys 
355 360 365 

Leu Lys Thr Glu Asp Val Glu Lys Ala Asn Gly Leu Ala Ala Arg Leu 
370 375 ~ ■ 380 

Arg Glu Leu Gly Ala "lie Leu Gly Leu Leu Gin Gin Glu Pro Glu Lys 
385 390 395 ' 400 

Phe Leu Gin Ala Gly Ser Asn Asp Asp Glu Val Ala Lys He Glu Ala 
405 410 415 

Leu He Lys Gin Arg Asn Glu Ala Arg Thr Ala Lys Asp Trp Ser Ala 
420 425 430 

Ala Asp Ser Ala Arg Asn Glu Leu Thr Ala Met Gly He Val Leu Glu 
435 440 445 

Asp Gly Pro Asn Gly Thr Thr Trp Arg Lys Gin 
450 ^ 455 

<210> 27 

<211> 461 

<212> PRT 

<213> Escherichia coli 

<400> 27 

Met Leu Lys He Phe Asn Thr Leu Thr Arg Gin Lys Glu Glu Phe Lys 

1 5 10 15 

Pro He His Ala Gly Glu Val Gly Met Tyr Val Cys Gly He Thr Val 
20 25 30 

Tyr Asp. Leu Cys His He Gly His Gly Arg Thr Phe Val Ala Phe Asp 
35 4 0 4 5 

Val Val Ala Arg Tyr Leu Arg Phe Leu Gly Tyr Lys Leu Lys Tyr Val 
.50 55 60 

Arg Asn lie Thr Asp He Asp Asp Lys He He Lys Arg Ala Asn Glu 
65 70 75 80 

Asn Gly Glu Ser Phe Val Ala Met Val Asp Arg Met lie Ala Glu Met 
85 90 " 95 

His Lys Asp Phe Asp Ala Leu Asn lie Leu Arg Pro Asp Met Glu Pro 
100 105 ~ ~ 110 

Arg Ala Thr His His He Ala Glu lie lie Glu 'Leu Thr Glu Gin Leu 
115 120 125 

lie Ala Lys Gly His Ala Tyr Val Ala Asp Asn Gly Asp Val Met Phe 
130 135 140 

Asp Val Pro Thr Asp Pro Thr Tyr Gly Val Leu Ser Arg Gin Asp Leu 
145 150 155 J 160 
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Asp Gin Leu Gin Ala Gly Ala Arg Val Asp Val Val Asp Asp Lys Arg 
165 170 ~ 175 

Asn Pro Met Asp Phe Val Leu Trp Lys Met Ser Lys Glu Gly Glu Pro 
180 185 190 

Ser Trp Pro Ser Pro Trp Gly Ala Gly Arg Pro Gly Trp His lie Glu 
195 200 205 

Cys Ser Ala Met Asn Cys Lys Gin Leu Gly Asn His Phe Asp He His 
210 215 220 

Gly Gly Gly Ser Asp Leu Met Phe Pro His His Glu Asn Glu He Ala 
225 , 230 235 - 240 

Gin Ser Thr Cys Ala His Asp Gly Gin Tyr Val Asn Tyr Trp Met His 
245 250 255 

Ser Gly Met Val Met Val Asp Arg Glu Lys Met Ser Lys Ser Leu Gly 
260 265 270 

Asn Phe Phe Thr Val Arg Asp Val Leu Lys Tyr Tyr Asp Ala Glu Thr 
275 280 285 

Val Arg Tyr Phe Leu Met Ser Gly His Tyr Arg Ser Gin Leu Asn Tyr 
290 295 " 300 

Ser Glu Glu Asn Leu Lys Gin Ala Arg Ala Ala Val Glu Arg Leu Tyr 
305 310 315 320 

Thr Ala Leu Arg Gly Thr Asp Lys Thr Val Ala Pro Ala Gly Gly Glu 
325 330 335 

Ala Phe Glu Ala Arg Phe He Glu Ala Met Asp Asp Asp Phe Asn Thr 
340 345 ~ 350 

Pro Glu Ala Tyr Ser Val Leu Phe Asp Met Ala Arg Glu Val Asn Arg 
355 360 365 

Leu Lys Ala Glu Asp Met Ala Ala Ala Asn Ala Met Ala Ser His Leu 
370 375 380 

Arg Lys Leu Ser Ala Val Leu Gly Leu Leu Glu Gin Glu Pro Glu Ala 
385 390 ' 395 400 

Phe Leu- Gin Ser Gly Ala Gin Ala Asp Asp Ser Glu Val Ala Glu lie 
405 410 415 

Glu Ala Leu He Gin Gin Arg Leu Asp Ala Arg Lys Ala Lys Asp Trp 
420 425 430 

-Ala Ala Ala Asp Ala Ala Arg Asp Arg Leu Asn Glu Met Gly He Val 
435 440 445 

Leu Glu Asp Gly Pro Gin Gly Thr Thr Trp Arg Arg Lys 
450 455 460 

<210> 28 
<211> 377 
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<212> PRT 

<213> Synechocystis sp. 
<400> 28 

Met Lys Asn Cys Glu Asn Asp His Arg Phe Thr Thr Val Ser Ser Gly 
15 10 15 

Lys Ala Trp Gly Gin Leu His Arg Phe Pro Ser Leu lie Lys Phe Asn 
20 25 30 

Phe Ala His Arg Ser Thr Thr Ala Met Asp Lys Pro Arg lie Leu Ser 
35 40 45 

Gly Val Gin Pro Thr Gly Asn Leu His Leu Gly Asn Tyr Leu Gly Ala 
50 55 60 

lie Arg Ser Trp Val Glu Gin Gin Gin His Tyr Asp Asn Phe Phe Cys 
65 ■ 70 75 80 

Val Val Asp Leu His Ala lie Thr Val Pro His Asn Pro Gin Thr Leu 
85 90 95 

Ala Gin Asp Thr Leu Thr lie Ala Ala Leu Tyr Leu Ala Cys Gly lie 
100 105 " 110 

Asp Leu Gin Tyr Ser Thr lie Phe Val Gin Ser His Val Ala Ala His 
115 120 125 

Ser Glu Leu Ala Trp Leu Leu Asn Cys Val Thr Pro Leu Asn Trp Leu 
130 135 140 

Glu Arg Met lie Gin Phe Lys Glu Lys Ala Val Lys Gin Gly Glu Asn 
145 150 155 ' 160 

Val Ser Val Gly Leu Leu Asp Tyr Pro Val Leu Met Ala" Ala Asp lie 
165 170 175 

Leu Leu Tyr Asp Ala Asp Lys Val Pro Val Gly Glu Asp Gin Lys Gin 
180 185 190 

His Leu Glu Leu Thr Arg Asp lie Val lie Arg lie Asn Asp Lys Phe 
195 200 205 

Gly Arg Glu Asp Ala Pro Val Leu Lys Leu Pro Glu Pro Leu lie Arg 
210 215 220 

Lys Glu Gly Ala Arg Val Met Ser Leu Ala Asp Gly Thr Lys Lys' Met 
225 230 235 240 

Ser Lys Ser Asp Glu Ser Glu Leu Ser Arg lie Asn Leu Leu Asp Pro 
245 250 255 

Pro Glu Met lie Lys Lys Lys Val Lys Lys Cys Lys Thr Asp Pro Gin 
260 > 265 270 

Arg Gly Leu Trp Phe Asp Asp Pro Glu Arg Pro Glu Cys His Asn Leu 
275 280 285 

Leu Thr Leu Tyr Thr Leu . Leu Ser Asn Gin Thr Lys Glu Ala Val Ala 
290 295 300 ■ 
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Gin Glu Cys Ala Glu Met Gly Trp Gly Gin Phe Lys Pro Leu Leu Thr 
305 310 315 320 

Glu Thr Ala lie Ala Ala Leu Glu Pro lie Gin Ala Lys Tyr Ala Glu 
325 330 335 

lie Leu Ala Asp Arg Gly Glu Leu Asp Arg lie lie Gin Ala Gly Asn 
340 345 350 

Ala Lys Ala Ser Gin Thr Ala Gin Gin Thr Leu Ala Arg Val Arg Asp 
355 360 365 

Ala Leu Gly Phe Leu Ala Pro Pro Tyr 
370 375 

<210> 29 

<211> 419 

<212> PRT 

<213> Bacillus caldotenax 

<400> 29 

Met Asp Leu Leu Ala Glu Leu Gin Trp Arg Gly Leu Val Asn Gin Thr 

1 5 10 15 

Thr Asp Glu Asp Gly Leu Arg Lys Leu Leu Asn Glu. Glu Arg Val Thr 
20 25 30 

Leu Tyr Cys Gly Phe Asp Pro Thr Ala Asp Ser Leu His lie Gly Asn 
35 4 0 4 5 

Leu Ala Ala lie Leu Thr Leu Arg Arg Phe Gin Gin Ala Gly His Arg 
50 55 60 

Pro lie Ala Leu Val Gly Gly Ala Thr Gly Leu lie Gly Asp Pro Ser 
65 70 ^ 75 "* 80 

Gly Lys Lys Ser Glu . Arg Thr Leu Asn Ala Lys Glu Thr Val Glu Ala 
85 90 95 

Trp Ser Ala Arg lie Lys Glu Gin Leu Gly Arg Phe Leu Asp Phe Glu 
100 105 110 

Ala Asp Gly Asn Pro Ala Lys lie Lys Asn Asn Tyr Asp Trp lie Gly 
115 120 ~ 125 - 

Pro Leu Asp Val lie Thr Phe Leu Arg Asp Val Gly Lys His Phe Ser 
130 135 140 

Val Asn Tyr Met Met Ala Lys Glu Ser Val Gin Ser Arg lie Glu Thr 
145 150 155 ^ 160 

Gly lie Ser Phe Thr Glu Phe Ser Tyr Met Met Leu Gin Ala Tyr Asp 
165 170 175 

Phe Leu Arg Leu Tyr. Glu Thr Glu Gly Cys Arg Leu Gin lie Gly Gly 
180 185 ~ 190 

Ser Asp Gin Trp Gly Asn lie Thr Ala Gly Leu Glu Leu lie Arg Lys 
195 200 205 
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Thr Lys Gly Glu Ala Arg Ala Phe Gly Leu Thr lie Pro Leu Val Thr 
210 215 220 

Lys Ala Asp Gly Thr Lys Phe Gly Lys Thr Glu Ser Gly Thr lie Trp 
225 230 . 235 240 

Leu Asp Lys Glu Lys Thr Ser Pro Tyr Glu Phe Tyr Gin Phe Trp lie 
245 .250 255 

Asn Thr Asp Asp Arg Asp Val lie Arg Tyr Leu Lys Tyr Phe Thr Phe 
260 265 " 270 

Leu Ser Lys Glu Glu lie Glu Ala Leu Glu Gin Glu Leu Arg Glu Ala 
275 280 285 

Pro Glu Lys Arg Ala Ala Gin Lys Ala Leu Ala Glu Glu Val Thr Lys 
.290 295 300 

Leu Val His Gly Glu Glu Ala Leu Arg Gin Ala lie Arg lie Ser Glu 
305 310 ' 315 320 

Ala Leu Phe Ser Gly Asp lie Ala Asn Leu Thr Ala Ala Glu lie Glu 
325 330 335 

Gin Gly Phe Lys Asp Val Pro Ser Phe Val His Glu Gly Gly Asp Val 
340 345 350 

Pro Leu Val Glu Leu Leu Val Ser Ala Gly lie Ser Pro Ser Lys Arg 
355 360 365 

Gin Ala Arg Glu Asp lie Gin Asn Gly Ala lie Tyr Val Asn Gly Glu 
370 375 380 

Arg Leu Gin Asp Val Gly Ala lie Leu Thr Ala Glu His Arg Leu Glu 
385 390 395 " 400 

Gly Arg Phe Thr Val lie Arg Arg Gly Lys Lys Lys Tyr Tyr Leu lie 
4 05 410 415 

Arg Tyr Ala 
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